We introduce an p -type new sequence space and investigate its some topological properties including AK and AD properties. Besides, we examine some geometric properties of this space concerning Banach-Saks type p and Gurarii's modulus of convexity.
Introduction
In general, the p -type spaces have many useful applications because of the properties of the spaces p and p . In 1 , it was shown that the subspaces of Orlicz spaces, which have rich geometric properties, are isomorphic to the space p . Also since the space p is reflexive and convex, it is natural to consider the geometric structure of these spaces.
Recently there has been a lot of interest in investigating geometric properties of sequence spaces besides topological and some other usual properties. In literature, there are many papers concerning the geometric properties of different sequence spaces. For example; in 2 , Mursaleen et al. studied some geometric properties of normed Euler sequence space. Sanhan and Suantai 3 investigated the geometric properties of Cesáro sequence space ces p equipped with Luxemburg norm. Further information on geometric properties of sequence spaces can be found in 4-7 .
The main purpose of our work is to introduce an p -type new sequence space together with matrix domain and its summability methods. Also we investigate some topological properties of this new space as the paranorm, AK and AD properties, and furthermore characterize geometric properties concerning Banach-Saks type p and Gurarii's modulus of convexity. 
Preliminaries and Notations
Let w be the space of all real-valued sequences. Each linear subspace of w is called a sequence space denoted by λ. We denote by 1 and p absolutely and p-absolutely convergent series, respectively.
A sequence space λ with a linear topology is called a K-space provided that each of the maps p i : λ → C defined by p i x x i is continuous for all i ∈ N, where C denotes the complex field, and N {0, 1, 2, 3, . . .}. A K-space λ is called FK-space provided that λ is a complete linear metric space. An FK-space whom topology is normable is called BK-space. An FK-space λ is said to have AK property, if φ ⊂ λ and {e k } is a basis for λ, where e k is a sequence whose only nonzero term is 1, kth place for each k ∈ N, and φ span{e k }, the set of all AD-space, thus AK implies AD.
A linear topological space X over the real field R is said to be a paranormed space if there is a subadditivity function g : X → R such that g θ 0, g −x g x and scalar multiplication is continuous. It is well known that the space p is AK-space where 1 ≤ p < ∞.
Throughout this work, we suppose that p k is a bounded sequence of strictly positive real numbers with sup p k H and M max{1, H}. Also the summation without limits runs from 0 to ∞. In 8 , the linear space p was defined by Maddox see also Simons 9 and Nakano 10 as follows:
which is a complete space paranormed by
2.2
Let λ, μ be any two sequence spaces, and let A a nk be an infinite matrix of real numbers a nk , where n, k ∈ N. Then we write Ax Ax n , the A-transform of x, if Ax n k a nk x k converges for each n ∈ N. A matrix A a nk is called a triangle if a nk 0 for k > n and a nn / 0 for all n ∈ N. It is trivial that A Bx AB x holds for the triangle matrices A, B and a sequence x. Further, a triangle matrix P uniquely has an invert P −1 Q which is also a triangle matrix. Then if Px y,
hold for all x ∈ w. By λ, μ , we denote the class of all infinite matrices A such that A : λ → μ. The matrix domain λ A of an infinite matrix A in a sequence space λ is defined by λ A {x x k ∈ w : Ax ∈ λ} which is a sequence space. It is well known that the new sequence space λ A generated by the limitation matrix A from a sequence space λ is the expansion or the contraction of original space λ.
If A is triangle, then one can easily observe that the sequence spaces λ A and λ are linearly isomorphic, that is, λ A λ. Let λ be a sequence space. Then the continuous dual λ A Abstract and Applied Analysis 3 of the space λ A is defined by λ A {f : f g • A; g ∈ λ }. Let X be a seminormed space. A set Y ⊂ X is called fundamental set if the span of Y is dense in X. An application of HahnBanach theorem on fundamental set is as follows: if Y is the subset of a seminormed space X and f Y 0 implies f 0 for f ∈ X , then Y is a fundamental set see 11 . By the idea mentioned above, let us give the definitions of some matrices to construct a new sequence space in sequel to this work. We denote Δ δ nk and S s nk by Now let us write the following equality:
It can be seen that for any sequences x, y and scalar α ∈ R, A x y n Ax n Ay n and A αx n α Ax n . We now define new sequence space as follows:
For some special cases of the infinite lower triangular matrix A and the sequence p k , we obtain the following spaces. 
where Nx n p n /P n P n−1 n k 1 P k−1 x k for n ≥ 1 and Nx 0 x 0 . Also if p k p for all k ∈ N, then the spaces C; p and N; p |N, p n | r reduce to the spaces p C and p N |N p | see 17 , respectively. Now let us introduce some definitions of geometric properties of sequence spaces. Let X, · be a normed linear space, and let S X and B X be the unit sphere and unit ball of X for the brevity X X, · , respectively. Consider Clarkson's modulus of convexity Clarkson 18 and Day 19 defined by
where 0 ≤ ε ≤ 2. The inequality δ X ε > 0 for all ε ∈ 0, 2 characterizes the uniformly convex spaces. In 20 , Gurariȋ's modulus of convexity is defined by
where 0 ≤ ε ≤ 2. It is easily shown that δ X ε ≤ β X ε ≤ 2δ X ε for any 0 ≤ ε ≤ 2. Also if 0 < β X ε < 1, then X is uniformly convex, and if β X ε < 1, then X is strictly convex.
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A Banach space X is said to have the Banach-Saks property if every bounded sequence x n in X admits a subsequence z n such that the sequence {t k z } is convergent in the norm in X see 21 , where 
Some Topological Properties of the Space A; p
In this section, we investigate some topological properties of the sequence space A; p as the paranorm AK property and AD property. Let us begin the following theorem. 
ii If the sequence p n is constant sequence and p ≥ 1, then p A is a Banach space normed by
Proof. The proof of ii is routine verification by using standard techniques and hence it is omitted. The proof of i is that the linearity of A; p with respect to the coordinatewise addition and scalar multiplication follows from the following inequalities which are satisfied for x, y ∈ A; p : Again taking m → ∞ and for every i ≥ n 0 ε , it is obtained that h x i − x < ε. We write the following equality: Hence we obtain that the transformation A is surjective. Consequently, the spaces A; p and p are linearly isomorphic spaces. 
Some Geometric Properties of the space p A
In this section, we give some geometric properties for the space p A . 
